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© Tertiary aryl ethyl amine derivatives having opiate-antagonistic activity. 



The invention relates to a group of tertiary arylethyl amine derivatives having opiate-antagonistic activity. The 
^compounds nave the general formula 1 
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Rt is hydrogen, an optionally estertfted hydroxyl group or mercapto group, a group -NHRa or -CONHR 9t 
wherein R9 is hydrogen, alkyl having 1*8 Oatoms or alkylcarbonyl having 1-7 Oatoms; 
Ra is hydrogen or, when R1 Is hydrogen, one of the other meanings of Ri , or 

Ri and together with the 2 carbon atoms of the benzene ring constitute a heterocyclic group which 
consists of five or six ring atoms and which comprises a group -NH-and, optionally may comprise an 
oxygen atom, sulphur atom or nitrogen atom as a second hetero atom; 

R3 Is hydrogen, alkyl, alkoxy or aikylthio having 1-4 C-atoms, amino, mono-or dlalkylamino having 1-4 O 

atoms per alkyl group, hydroxyaBcyl, aikyl-, alkylamino-or alkoxycarbonyl having 1-4 C-atoms in the alkyl 

group, nitro, cyano, halogen, trifluoromethyl, trlfluoromethoxy, alkylsulphonyl having 1-4 C-atoms, or 

aminosuiphonyl; 

m has the value 1, 2or3; 

fc is hydrogen, aikyl or alkoxy having 1-3 Oatoms. or hydroxyl; 

Rs is hydrogen; alkyl, phenylalkyl, hydroxyalkyl, methoxyalkyl, alkylcarbonyl, alkoxycarbonyl of al- 

kylaminocarbonyl having 1-8 C-atoms In the optionally branched alkyl group; 

R$ is straight or branched alkyl, alkenyl or cycbalkylalkyl or cycloalkyl, having at most 8 C-atoms; 

Y is a group R 7 -X-R*, wherein R7 Is a straight or branched alkylene chain having 3-8 C-atoms with at least 

3 C-atoms between the nitrogen atom and group X; X Is the carbonyl group or ketafised carbonyl group, or 

the group CHOH, CHCsHs, CH 2 , -CONH-or -CONCH3 or an oxygen atom or sulphur atom; and R* is an 

alkyl group, cycloalkyl group or cyctoaJkylafcyl group having at most 10 C-atoms a phenyl group or 

phenylalkyl group having 1-4 Oatoms In the alkyl group, which groups Ra can be substituted with one or 

more groups Ra; or Y is a group of the formula 2a-2e 




wherein Rio may have the meanings given for R3. 
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Tertiary aryfethyi amine derivatives having oplata-antagonlatic activity. 

The invention relates to tertiary arylethyi amine derivatives having opiate-antagonistic properties. The 
invention also relates to the salts and prodrugs of these compounds, to a method of preparing the active 
compounds, and to pharmaceutical compositions comprising at least one of these new compounds or a salt 
or prodrug thereof as the active substance. 

It is known that In animals and man receptors are present with which endogenous opioids, Le. opioids 
which naturally occur in the body, for example the enkephalines, interact Although the activity of these 
endogenous opioids can be very favourable In a number of cases, a great number of conditions are known 
in which the effects of these endogenous opioids are Just particularly negative. Compounds which show an 
antagonistic activity against these endogenous opioids may. therefore be used In the treatment of a number 
of syndromes in man. Such opiate antagonists im^y also be used to counteract the effects of exogenous 
opiates, for example, morphine. For these purposes, substances are preferably used which have a pure 
opiate-antagonistic effect without an agonistic component in order to avoid the danger of undeslred 
addictive properties associated with oplate-agonism. 

A few compounds are known which have a pure opiate-antagonistic activity, notably naloxone, 
naltrexone and nalmephene. Structurally, these compounds are closely related to each other and to the 
known exogenous opiate-agonist morphine. 

it has now been found that the compounds of the general formula 1: 




and the salts thereof have a strong, pure opiale-antagonlstic activity. 

In formula 1 the symbols have the following meanings: 
Ri Is hydrogen, an optionally esterfffed hydroxy I group or mercapto group, a group -NHR$ or -CONHRs. 
wherein H$ Is hydrogen, alkyi having 1-6 Oatoms or alkylcarbonyi having 1-7 C-atoms; 
R2 is hydrogen or, when Ri is hydrogen, one of the other meanings of Rt , or 

Ri and Ra together with the 2 carbon atoms of the benzene ring constitute a heterocycDc group which 
consists of five or six ring atoms and which comprises a group -NH-and, optionally may comprise an 
oxygen atom, sulphur atom or nitrogen atom as a second hetero atom; 

R3 Is hydrogen, alkyi, alkoxy or alkyitWo having 1-4 C-atoms, amino, mcno-or dlalkyiamino having 1-4 C- 

atoms per alkyi group, hydraxyalkyl. afcyK alkylamlno-or aikoxycarbonyl having 1-4 C-atoms In the alkyi 

group, nitro, cyano, halogen, trtfluoromethyl, trtfluoromethcxy, alkyisulphonyi having 1-4 C-atoms, or 

amlnosulphonyi; 

m has the value 1,2 or 3; 

R* is hydrogen, alkyi or alkoxy having 1-3 C-atoms, or hydroxyl; 

Rs Is hydrogen; alkyi, phenyialkyl, hydroxyaikyl. methoxyalkyi. alkylcarbonyi, aikoxycarbonyl or al- 

kylaminocarbo nyl having 1-6 C-atoms in the optionally branched alkyi group; 

R« Is straight or branched alkyi. alkenyl or cycloaikyialkyl or cycioalkyt, having at most 8 C-atoms; 

Y is a group flr-X-Ra, wherein R 7 is a straight or branched aikylene chain having 3-8 C-atoms with at least 

3 C-atoms between the nitrogen atom and group X; X is the carbonyl group or totalised carbonyl group, or 

the group ^CHOH, ^CH&Hs, ~CH2, -CONH-or -CO- N CH3 or an oxygen atom or sulphur atom; and 

Rs Is an alkyi group, cydoalkyi group or cycioalkylalkyi group having at most 10 C-atoms a phenyl group or 

phenylafoyl group having 1-4 C-atoms in the alkyi group, which groups Ra can be substituted wfth one or 

more groups Fb; or Y Is a group of the formula 2a-2e 



3 
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wherein Rio may have the meanings piven for Ra. 

Although some of these compounds (Le. compounds wherein Ri or R2 is hydroxyl) are In the scope of 
Netherlands patent application no. 7404733 none of the described known compounds has an hydroxylated 
phenyl group. 

The compounds which on the basis of their properties are to be preferred are compounds of formula 1 
wherein the symbols have the following meanings, and salts and prodrugs thereof: 
Rt is hydrogen, optionally estertfled hydroxyl or aminocarbonyl; 
R2 Is hydrogen or, when R1 Is hydrogen, optionally estertfled hydroxy! or aminocarbonyl; 
R* is hydrogen, methyl, methoxy or halogen in the ortho position with respect to the group -CHR*-CHRs- 
NFUY; 

m has the value 1; 

Ri is hydrogen or hydroxyl; 

Rs Is alkyl having 1-3 C-atoms or phenyl ethyl; 

Rs is alkyl having 1-4 C-atoms, propenyt f butenyi or cyclopropylmethyl; . 

Y is the group IVX-Rs, wherein R7 Is trlmethyiene, X Is carbonyt J3CHOH, -CONH-, -CHror an oxygen 
atom, and R* is cyclohexyi, phenyl or halogen-substituted phenyl; or Y Is a group of formula 2a, 2d or 2e, 
wherein R10 is hydrogen or halogen. 

Compounds according to the Invention which are to be preferred in particular are: 

I. 1-cyck>hexyM-[propyt^ 

Z l-cyciohexyM^ropyl[2-{4-hv^ 

3. 4^2-[propyl{4-cydohexy^ 

4. 4-t2-fpropyl(4-cyd^ 

5. 1-cyclohexy1-4-{propyl[2-{^ 

6. l-cyclohexyt-4-fiprop^ 

7. 1-cyctohex>rt-4-fj)ropyip^^ 

a 1-c^lohe)cyi-4-tpropyi[2-(4-ac»toxyphw 

9. ammonium 4-[2-[propyl(4^ctar^K^ 

10. N-(4-chtorophenyl) 4K2-{propyl(4<ydohexyi-4-oxobu^ 

II. N-acetyl 4-[2-[propyl(4^ydohexy[-4-^ 
12. l-<^dohexyl-4-[propy^ 

13. 1 <y dohe>cy^tP^opyl[ 2 K^y dro ^-^ Q ^ < ^l^ 0n y -methyietfryljaminoj-l -butanone, 
14. 1<ydohexyM-[proptf[2-{4^ -methyi-2-hydroxyethyl^mino}-l -butanone, 

1 5. 1 -cydQrte)(yM-(jHropyli2^ -ethytethy IJamlnoH -butanone, 

1 6. 1<yc!otexyl-4-lpropyil2-{^ 

1 7. 1 -cydohexyl-4-[propy l[2-{4-hydro><ypheny ^1 -propyiethyi]amlnoJ-l -butanone, 
18. 1-cydohexyi-4<pmpyi[2-{4^ 
19. l-<^dorwxyl-4^[propyll1-{2-phen^ 

20. 1 -cydc^xyl^me1hyJ[2K4^droxyprfwry l>-1 -methy lethylJamlnoH -butanone, 
21 . 1 K7dor«xyi-4^ethyir2-(4^ydroxyphenyi)-1 -methyiethyl]aminoJ-1 -butanone, 
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22. 1 <yclor^l^ethyl[2K4^ydroxyphen 
23. 1 <yclohexyl^[butyl{2-(4-h^^ 

24. 1 -cycloh©xyl-4-I2-pTOpenyt[2-(4-hyclroxyph8nyl)-1 -niethylethyl]amlno}-1-butanone, 

25. 1 <yclohexyl^2i)ropenylt2K4^ydro)(yphenyl>-1 ^ethylethyl]amfno]-1-butanol. 

26. 1^ydor»xyi^3-butenytl2-(^ 

27. 1^lohexyt^3^teny|[2-(4*ydr^^ 

2a l^yctohexyl^cyctopropylme^^ 

29. 1<yclohexyMKcyclop^^ 

30. 4-[2-[propy1(4<ydohexyibuty0^ 

31 . N-CTCbhexyM^ropylp^ 

32. 4^^ropy1(3i)henoxypropyl^ 

33. 1 i)henyl-4-lpropyl[2-(4-hydro)cyphenyl)-1 -methyiethyl]amino>1 -butanone, 

34. 1 •phenyl-4Hpropyl[2-(4-hydroxyphonyl)-l -methy1emyl]amino]-1 -butanol, 

35. 1 ^4-fluorophenyl)^[propy^ 

36. r^enyh4^ropyt[2H4*ydroxyphenylr-l^e^ 

37. 1 <ycloh9xyh4^opy![2K5Hnddyl^ 

38. H2KpropyI[5-(4-fluorophenyl)pyrro«^^ 
39. 4-[2Kpmpyl(5-phenyipyrazol^y^ 
40. 4^2^propyl[H4K*kyoph^ 

Examples of suitable acids with which the compounds according to the Invention can form pharmaceutic 
cally acceptable acid addition salts are hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, and 
organic acids, for example, citric acid, fumaric acid, maleic acid, tartaric acid, acetic add, benzoic acid, p- 
toiuene sufphonic acid, methane sulphonlc acid, naphthalene sulphonic acid, and the like. 

Examples of suitable bases with which those compounds according to the invention which comprise an 
acid group can form pharmaceutical^ acceptable salts are ammonium hydroxyde, sodium hydroxide, 
potassium hydroxide and calcium hydroxide. 

Prodrugs denote derivatives of the compounds of formula 1 which as such are Inactive and which, after 
administration Into the body, are converted Into an active substance of formula 1. 

In those cases in which the group R* and/or Rs in compounds according to formula 1 have a meaning 
other than hydrogen, the carbon atoms to which fU and/or Rs are bound are chiral centres. In so far as 
chiral centres are concerned, the invention relates to. the various enantiomers of the compound of formula 1 
and to the racemates. 

On the basis of their opiate-antagonistic activity, compounds according to the invention are extremely 
suitable for the treatment of those diseases and conditions In man in which endogenous opioids piay a part 
Examples are: schizophrenia, depression, epilepsy and other diseases associated with the central nervous 
system, shock, stroke and other dsorders associated with the cardiovascular system, ulcers, obesity, 
respiratory disorders and several types of tumours, especially neuroblastoma They may also be used for 
the treatment of patients after an overdose of exogenous opiates, to terminate anesthesia with exogenous 
opiates and as an auxiliary agent to prevent recidivism in previous addicts of exogenous opiates. 
The compounds according to the Invention have been tested for the activities hereinafter In a number of test 
models. Naloxone was used as a reference substance. 



1. Opiate*(ant)agonlstic activity in vitro. 



1.1 Affinity to opiate receptors. 



The affinity to (mainly u-type) opiate receptors was determined by studying the displacement of pH> 
naloxone in homogenates of rat brains (Pert and Snyder, Molecular Pharmacology, 10, 868-879 (1974)). The 
results were expressed In Krvalues. 
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1.2 Opiate-{ant)agonistic activity on the isolated guinea pig ileum and mouse vas deferens. 



The opiate-antagonistic activity was determined by studying the antagonism of the effect of the agonists 
s morphine and ethyiketazodne on the electrically stimulated guinea pig Ileum (Mype and (substantially) k- 
type opiate antagonism, respectively) and the antagonism of the effect of the agonist leucine-enkephaline 
on the electrically stimulated mouse vas deferens (5-type opiate antagonism). 
The results were expressed in pA* values. 

In order to establish opiate-agonistic activity, if any. the effect of the test compounds on the electrically 
10 stimulated guinea pig ileum and mouse vas deferens was determined; In order to establish whether a found 
effect. If any, was caused by opiate agonism, the reversal of this effect, If any, by the antagonist naloxone 
was studied. The above experiments were carried out as described in Magnan et al r Naunyn 
Schmiedeberg's Arch. Pharmacol. 319, 197-205 (1982), or, for the experiments with ethyiketazodne, entirely 
analogously to the experiments with morphine described in the said publication. 

2. Oplats-(ant)agonlstfc activity in vivo. 

20 Opiate-antagonistic activity in vivo was determined by studying the antagonism of morphine-induced 
analgesia in mice, measured according to BiancM and Francheschinl, Br. J. Pharmacol. Chemother. 9, 280- 
284 (1954). Test compounds were administered subcutaneousiy (sc) or orally <po) in a series of dosages, 
using five animals for each dose, and the results were expressed in ED50 values. In order to establish an 
opiate-agonistic activity, If any. possible analgetic activity was investigated for the highest dose used in me 

ss antagonistic test. 

The compounds according to the invention show a structural relationship with the specific muscarinolyt- 
ics known from the Netheriaids Patent Application 7404733. For that reason the affinity to muscarine 
receptors was determined in addition to that for opiate receptors. 

so 

5. Possible anticholinergic side effect In vitro; affinity to cholinergic muscarine receptors. 



The affinity to cholinergic muscarine receptors was determined by studying the displacement of pH] 
as Guinudicfiny! benziiate (QNB) in homogenates of rat brains (Yamamura and Snyder. Proc. Natl.. Acad. ScL 
U.S.A. 71 , 1725 (1974)). The results were expressed In K, values. 

Prom the tests as described sub 1 and 3 it can be concluded that the structural characteristics which 
lead to a good opiatfr-arrtagonistic and a good muscarinorytic activity, respectively, diverge considerably. 
This is illustrated in Table 1 with reference to a few compounds. Moreover It must be noted that for the 
40 racemlc compound b recorded in Table 1. of which the pure R and S isomers were available, the opiate- 
antagonistic activity was found substantially entirely In the R Isomer (c) while the muscarinolytic activity was 
found substantially exclusively In the S Isomer (d). 



45 TABLE 1 



Affinity to opiate and cholinergic muscarine receptors of a few compounds from Netherlands Patent 
Application 7404733 {e to a inclusive), a few compounds of formula 1 according to the present invention (a 
00 to d Indusive) and two reference substances. 
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nechoxy 


ft 


n-propyl 
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5200 


28 


f 
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It 


cyclohaxyl 


rac. 


3750 


8.3 


S 


methoxy 


It 




rac. 


1400 


2.7 


atropine 










16200 


1.4 



30 



35 



40 



1) [ 3 H] naloxone displacement expressed in K L 

2) [ 3 H] QNB displacement expressed In K t 



The new compounds according to the invention and the salts and prodrugs thereof can be prepared in 
a manner known for the synthesis of analogous compounds. 

The invention therefore also relates to a method of preparing now tertiary arylethyl amine derivatives of 
formula 1, wherein the symbols have the meanings given hereinbefore, and the salts and prodrugs thereof. 

Suitable methods of preparing the compounds of formula 1 as a rule comprise the reaction of a 
secondary amine of formula 3, or derivatives thereof, with reagents which comprise the group Y, or 
fragments or derivatives thereof. 

Depending on the meanings of the symbols, the compounds of formula 1 can be obtained inter ajja by 
means of any of the following methods. 

Compounds of formula 1. wherein Y « R 7 -X «• Ri, may be obtained, for example, by converting an 
amine of formula 3 



so 



55 




IRA 



CH 
\ 

PL 



CH 
t 



(3) 



wherein Rt -ft and m have the above meanings, with a compound of the general formula 4. 
L-R7-)C-Ra (4) 

wherein Rt and Rs have the above meanings, Lisa halogen atom or a tosyloxy group, and K Is a carbonyl 
group, 1,3-dioxolane group, a ^CH-pbenyl group or a methylene group, or an oxygen atom or a sulphur 
atom. 

The reaction is preferably carried out In an Inert solvent for example, dimethyl formamide or 
ecetonitrile, or without a solvent at a temperature of <M80 # C, preferably 20-80"C for 1-48 hours; a base. 
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10 



for example triethylamine or sodium carbonate, may be added to the reaction mixture or an excess of the 
amine (3) may be used; furthermore, In case t is a chlorine atom. Nal may be added to the reaction mixture 

AS ft Gfltfl lVSt 

If desired, the resulting compounds of formula 1. wherein Y = ft -X - ft and X is a 1.3-dloxotane 
group may be converted Into the analogous compounds, wherein X Is a carbonyl group, by treating with a 
dilute acid, for example, hydrochloric ecld. 

The resulting compounds of formula 1. wherein Y ■ ft -X • ft, wherein X la a carbonyl group may 
then be further converted in known manner (J. Am. Chem. Soc. 83. 2897. 0971)) into analogous 
compounds, wherein X is a IfcHOH group, by treating with a reduction agent for example. NaCNBft . 

Compounds of formula 1, wherein Y is the group ft -X - Rj, wherein X la the group CONH or CONCft. 
can be obtained by converting an ester of formula 5 



75 



20 



K.CH-CH-1. 



wherein ft' -ft' have the meanings mentioned for ft -ft. with the proviso that reactive hydrogen atoms 
present therein are replaced by a protective group, ft. ft and m have, the above meanings and R' Is a 
tower alkyl group, with an amine of formula 8 or 7 
* ftN-Ri (6) CftNH-ft (7) 

therein ft has the above meaning, and then optionally removing the protective group(s). 

The reaction of a compound of formula 5 with an amine (6) or (7) is preferably carried out In a Inert 
solvent for example, toluene or dimethyl sulphoxlde. or without a solvent in the presence of a base, for 
example, sodium hydride or sodium methoxlde. at a temperature of 0 to 100»C. preferably room 

30 temperature, for 1-48 hours. , 
The esters of formula 5 used as starting substances may be obtained by converting an amine of 



formula 8 



35 




CH— CH— I^M 

Pi «< (8) 



wherein Ri' -Rs'. m and ft have ttie ebove meanings, with a compound of formula 9 
o 

L-Rr-fi-OR' (9) 
48 wherein R*. ft and L have the above meanings. 

The reaction of a compound of formula 8 with a compound of formula 9 is carried out In a manner 
known for analogous compounds (Patai. The chemistry of the amino group*. p£. 45-55. Intersdence 
Publishers. New York. 1968). _ t ■ , 

Compounds of formula 1, wherein Y Is a group of formulae 2a -2c. can be obtained, for example, by a 
w so-called Mannich reaction. In this reaction the adduct which Is formed after treating an amine of formula 3 
with formaldehyde, is converted with a 2-phenyipyrrole. 2-phenytiWophene or 2-phenytfuran derivative. 

The reaction is carried out in an organic solvent preferably a protic solvent and may optionally be 
accelerated by the addition of an organic or Inorganic add as a catalyst The reaction temperature is 
preferably between room temperature and the boiling-point of the solvent used 
55 Compounds of formula 1. wherein Y is a group of formula 2d or 2e. can be obtained, for example, by 
converting an amine of formula 3 with a compound of formula 10 

L-Y (10) _ 
wherein Y is the group 2d or 2e and L is a halogen atom or a tosytoxy group. 

8 
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The reaction of a compound of formula 3 with a compound of formula 10 Is carried out analogously to 
the above-described reaction of a compound of formula 3 with a compound of formula 4. 

The amines of formula 3, wherein Ri -R< and m have the above meanings, used as starting substances 
can be obtained, for example, by converting a ketone of formula 1 1 



in the presence of a reduction agent in known manner (Org. React 4, 174 (1948) and J. Am. Chem. Soa 
83, 2897, (1971)) with an amine of formula 12 
HaN-Rg (12) 

The ketones of formula 11 are partly known compounds and, as far as they are new compounds, these 
can be obtained In a manner known for the preparation of analogous ketones. 

The amines of formula 3 can further be obtained by monoaikyiating an amine of formula 13 



In known manner (Patai, The Chemistry of the amino group", {>£; 45-55, Intersclence Publishers, New York, 
1 988), with a compound (1 4) 
L-Re (14) 

wherein L is halogen atom or a tosyioxy group. The amines of formula 3 can also be obtained by converting 
an amine of formula 13 with a carboxyllc add chloride (see inter aOa Zablcky, The chemistry of amides", 
gg. 73-119, Intersdence Publishers, New York, 1956), in such a manner that after reduction with, for 
example, UAIH* (see Inter afia Gaylord, "Reduction with complex metal hydrides", £g. 544-594, Inter- 
science Publishers, New York. 1958), the secondary amine (3) Is obtained with the desired substi tuent Re. 

The amines of formula 13 are partly known compounds and, as far as they are new compounds, these 
can be obtained in manner known for the preparation of analogous amines. 

Within the meanings of R1-R10. m , X and Y, a number of chemical conersbns known 2SL *£• ,or 
example, reduction reactions, esteriflcations, amidations, afcyiattons, dealkylations, etc may be used as the 
last step In the reaction to prepare compounds of formula 1. 

The invention will be described in greater detail with reference to the ensuing specific examples. The 
compounds were obtained as a high-boiling-point oil the boiling-point of which could not be determined as a 
result of decomposition. The compounds were characterized by means of ! H NMR or 13 C NMR. 



EXAMPLE 1 



1 <yclohexyM^propylf2-(4-hydroxyphenylH -methyiethyllamino-l -butanone. 



2.92 g (273 mmo!) of sodium carbonate, 4.13 g (27.5 mmol) of sodium iodide and 6.4 g (27.5 mmol) of 
2-(3-c^loropropyl>2-cydohexyM ,3-dloxoiane were added to a solution of 4.83 g (25 mmol) of propyl[2-(4- 
hydroxyphenylhlHTie*ylethyl]andne in 30 ml of dimethyl formamlde and the resulting reaction mixture was 
stirred for 18 hours at a temperature of BO'C. 

After cooling, the reaction mixture was poured on ice and extracted three times with ethyl acetate. After 
evaporating the organic layer under reduced pressure, the residue was dissolved In a mixture of 30 ml of 
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to 



IS 



dimethyl formamide and 45 ml of 2N hydrochloric add and stirred for 1 hour so as to split the dtoxctene 
^^Tf hTsoiution was then extracted three times with diethy. ether, made basic by the addition of 
concentrated ammonia and extracted three times with ethyl acetate. 

The resulting organic layer was washed three times with water and once wrth concentrated saline, dried 
on s^Tsulphate and evaporated under reduced pressure. The resulting crude product (7.7 g) was 
SrffiedXomatographicalhr over 200 g of silica gel (Merck, grain size 0.063-0.200 mm) using a mixtureof 
SromXTSanol and concentrated ammonia in the ratio 93:6.5:0.5 as an eluent After evaporat- 

above-mentioned compound 1, were obtained. 

The compounds 3 5. 12. 13. 14. 15. 17. 19. 20. 21. 23. 24. 26. 28. 30. 32. 33. 35 and 37 mentioned 

hereinbefore were obtained in an analogous manner. 

ThVfcLing derivatives were prepared from the above-mentioned compounds by chem.cal conver- 

sions known figr se: 2. 4. 8. 7. 8. 9. 10. 11. 16. 18. 22. 25. 27. 29 and 34. 

EXAMPLE II 



N^clohexyl-4-rpropvlf2»«»h^^ 



20 



1 75 n (40 mmol) of sodium hydride (as a 55% dispersion in oil) were added under nitrogen to a 
mixture of 20 ml of dry dimethyl sulphoxkte and 10 ml of dry toluene and stirred at roomtemcx^ fa 30 
ZU. 3.3 g (33 mmoi) of cydohexylamine were added in aiall portions at 20-25£ ^*»»»«« 
25 the mixture was then stirred at room temperature for 30 minutes. A solubon of 8.8 g (30 mmoi) of ethyl 4- 
fDrcwH2-(4-methoxyphenylH^thyte^^ In 20 ml of dry dimethyl sulphoxxle and 10 ml 

of dry -toluene was added dropwise and the mixture was stirred at room temperature for 24 hours. 

200 ml of water were added to the reacfion mixture, the temperature being kept betow 30*C. 

The itTiw was acidified to pH 5 with 2 N hydrochloric acid, then neutralised (till pH 7 to 8) with 
so sodium bicarbonate and extracted three times with diethyl ether. 

The aqueous layer was made basic with 2 N sodium hydroxide and extracted three tiroes with 

"^^coBectefmethylene chloride layers were washed once with little water, dried on sodium sulphate 
and evaporated under reduced pressure. 

The resulting crude product (8.5 g) was purified chromatographteally over 250 g of silica gel (Men*, 
grain size 0.063-0200 mm) using a mixture of dchloromethane, methanol and concentrated ammonia in the 
ratio 82.5:7.0:0.5 aa an eiuant 

After evaporating the collected fractions under reduced pressure. 7.1 g (19 mmol) of pure product were 

. The resulting product was dissolved In 140 rrt of dlchlorcxnetrane. At a temperature between -60 and 
-60»C a solution of 24 g (85 mmol) of borotribromlde In 70 ml of dlcNwonwthane were added dropwise 
under nitrogen in 30 minutes. The reaction mixture was stirred for another 2 hours, the mixture slowly 
rescIiinQ room torn p© rsturs - 

After cooling again to -50'C, 50 ml of HzO and then 50 ml of concentrated ammonia were added 
droowise After stirring at room temperature for 2 hours, three extractions with dfchloromethane were carried 
out The coflected organic layers were dried on sodium sulphate and evaporated under reduced pressure. 
The resulting crude product (6.5 g) was purified chromatographlcally by means of flash chromatography 
over 800 g of silica gel (Merck, grain size 0.040-0.063 mm) using a mixture of dfchloromethane. methanol 
and concentrated ammonia In the ratio 93:65.0^ as an eluent 

After evaporating the collected fractions under reduced pressure. 3.7 g (10 mmol) of N-cyclohexyM- 
rj>ropyl[2-{4-hydroxyphenytH^W obtaln9a < com P° una " 31 >• 

Compound 36 was obtained in an analogous manner. 
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4-C2-fpropyl[5-(4-fluoropheny0pyro^ 



0.8 g (10 mmol) of formalin (content 37%), 1 mi of glacial acetic acid and 1.6 g (10 mmol) of 2-(4- 
6 fluorophenyl)pyrrole were added to a solution of 1.9 g (10 mmol) of propyl[2'(4-hydroxyphaiyl)-1- 
rnethylethyOamine in 80 ml of absolute ethanol. 

After stirring at room temperature for 40 hours, the mixture was neutralised by the addition of 
concentrated ammonia and evaporated under reduced pressure. Water and dilute ammonia were added to 
the residue and the whole was extracted three times with ethyl acetate. The collected organic layers were 
io dried on sodium sulphate and evaporated under reduced pressure. 

The resulting crude product was purified chromato graphically over 200 g of silica gel (Merck, grain size 
0.063-0200 mm) using a mixture of dlchloromethane, methanol and concentrated ammonia In the ratio 
95.5:4.0fl.5 as an etuent. 

After evaporating the collected fractions under reduced pressure, 1.6 g (4 mmol) of 4-l2-tpropy55-(4- 
is Ruomphenyl)pyrro^2^Hne^yllamlrK)h2^thytethylJphend were obtained (compound 38). 



EXAMPLE IV 

20 

4{2*[propyl(5iDhenylpyrazo>-3^)m^ 



1.4 g (16.5 mmol) of sodium carbonate were added to a solution of 1.5 g {7.8 mmol) of propyl[2-(4- 
25 hydroxyphenyl)-1-*nethylethyf]amlne and 1.84 g (8.6 mmol) of 3^:hioromethyl-5-phenyl-pyra20le hydrochlo- 
ride In 7.5 ml of dimethyl formamide and the resulting reaction mixture was stirred at a temperature of 70°C 
for 16 hours. 

After cooling, the reaction mixture was poured out on ice and extracted three times with ethyl acetate. 
The collected organic layers were washed twice with dilute ammonia, dried on sodium sulphate and 
30 evaporated under reduced pressure. 

The resulting crude product was purified chromatographicaJly by means of flash chromatography over 
300 g of silica gel (Merck, grain size O.040-0.063 mm) using a mixture of cflchloromethane, methanol and 
concentrated ammonia in the ratio 95.5:4.0:0.5 as an etuent 

After evaporating the collected fractions under reduced pressure, 2.4 g (6.9 mmol) of 4-{2-{propyl(5- 
36 phenylpyra2ol^y»-methy1)amlnoh2-methylethyl]phenol were obtained (compound 38). 
Compound 40 was obtained in an analogous manner. 



40 



Claims 

1 . Compounds of formula 1 



R.-Q-?"-f H -<y 

<*,)„ "* (I) 



wherein: 

Ri is hydrogen, sn optionally estertfled hydroxyl group or mercapto group, a group -NHR* or -CONHRg, 
wherein Rs is hydrogen, aJkyl having 1-6 Oatoms or alkylcarbonyl having 1-7 C-atoms; 
Ra is hydrogen or, when R\ is hydrogen, may have one of the other meanings of Ri, or 
55 Ri and Ra together with the 2 carbon atoms of the benzene ring constitute a heterocyclic group which 
consists of five or six ring atoms and which comprises a group -NH-and, optionally may comprise an 
oxygen atom, sulphur atom or nitrogen atom as a second betero atom; 

Ra is hydrogen, aikyl, alkoxy or alkyithfo having 1-4 C-atoms, amino, mono-or cflarkylamlno having 1-4 C- 
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atoms per atkyl group, hydroxyalkyl, aikyh alkylari»lno-or alkoxycarbonyl having t-4 Oatoms In the alkyl 

group, nitro, cyano, halogen, trifiuoromethyl, trlfiuoromethoxy. alkylsulphonyl having 1-4 Oatoms, or 

amlnosulphonyl; 

m has the value 1.2 or 3; 

FU is hydrogen, alkyl or alkoxy having 1-3 C-atoms, or hydroxyl; 

Rs is hydrogen; alkyl. phenylalkyl. hydroxyalkyl. methoxyalkyt. alkylcarbonyl, alkoxycarbonyl or al- 

kylaminocarbo nyl having 1-6 C-atoms in the optionally branched alkyl group; 

Rfi is straight or branched alkyl, alkenyl or cycloalkylalkyl or cycfoalkyl, having at most 8 C-atoms; 

Y is a group Rt-X-Rs. wherein R7 Is a straight or branched aikylene chain having 3-8 Oatoms with at least 

3 Oatoms between the nitrogen atom and group X; X is the carbonyl group or ketallsed carbonyl group, or 

the group ^CHOH. ^CHCsH,, ^CHa, *CONH-or -CO- N CH, or an oxygen atom or sulphur atom; and 

Ra is an alkyl group, cycloalkyl group or cycloalkylalkyl group having at most 10 Oatoms. a phenyl group 

or phenylalkyl group having 1-4 Oatoms in the alkyl group, which groups R* can be substituted with one or 

more groups R 3 ; or Y Is a group of the formula 2a-2e 
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2a 2b 2c 



CO 



2d 2* 



wherein R1 0 may have the meanings given for Ra. prodrugs and salts thereof. 

2. Compounds as claimed hi Claim 1 of the formula 1, wherein 
Ri is hydrogen, optionally esterified hydroxyl or aminocar bonyi; 

R2 Is hydrogen, or, when Rt Is hydrogen, optionally esterified hydroxyl or aminocarbonyi; 

Ra is hydrogen, methyl, methoxy or halogen in the ortho position with respect to the group -CHRi-CHRs- 

NRsY; 

m has the value 1; 

Si. is hydrogen or hydroxyl; 

Rs Is alkyl having 1-3 Oatoms or phenyl ethyl; 

Re Is alkyl having 1-4 Oatoms, propenyt, butenyl or cyctopropylmethyU 

Y Is the group R 7 -X-Rs, wherein R? Is trimethylene. X is carbonyl, -CHQH, -CONH-. ^CH*-oc an oxygen 
atom, and Ra Is cyclohexyl. phenyl or halogen-substituted phenyl; or Y Is a group of formula 2a. 2d or 2e, 
wherein R1 0 is hydrogen or halogen; and prodrugs and salts thereof. 

3. A method of preparing tertiary arylethylamlne derivatives, characterized in that compounds as 
claimed In Claim 1 are prepared in a manner knowneerse. 

4. A method as claimed In Claim 3, characterized In that compounds of formula 1, wherein Y is the 
group -R 7 -X- Ra, are prepared by reaction of a compound of formula 3 



56 



12 



0289 070 



20 



25 



50 



55 




with a compound of the formula L • R 7 OC -R, (4). wherein R, -R» and m have the meanings mentioned in 
Claim 1, L is a halogen atom or a tosyloxy group and X is carbonyl, 1.3-dtoxolane. CH-phenyl, -CHj-or an 
oxygen atom or a sulphur atom. 

5. A method as claimed In Claim 3. characterized in that compounds of formula 1. wherein Y is the 
group - R 7 -X - Rs. wherein X is the group -CONH-or -CO-I^CHa)-. are prepared by reaction of an ester of 
' 6 the formula 5 

ft! 

H — Chi — N — C OP* 



J, «: r. r, 



<-/ (5) 



with an amine of the formula 6 a 7 

H 2 N-FU (6) CHjNH-Rs (7) 
in which formulae fV -Rs' have the meanings mentioned In Claim 1 for Ri -R 3 . with the proviso that 
30 reactfv9 hydrogen atoms present therein are replaced by a protective group, Rs -Rs and m have the 
meanings mentioned in Claim 1, and the protective group(s) are then removed in a manner known per se. 

6. A method as claimed in claim 3, characterized In that compounds of formula 1, wherein Y iFa a 
group of the formula 2a, 2b or 2c, are prepared by means of a Mannlch reaction of an amine of formula 3, 
formaldehyde and a 2-phenylpyrrole or 2-phenyfthtophene or 2-phenyffuran derivative. 
35 7. A method as claimed In Claim 3. characterized In that compounds of formula 1 , wherein Y is a-group 
of formula 2d or 2e, are prepared by converting a compound of formula 3 with a compound of formula L-Y 
(10), wherein Lisa halogen atom or a tosyloxy group and Y Is a group of the formula 2d or 2e. 

8, A method as claimed In Claim 3, characterized In (hat a compound of formula 1 is prepared by 
converting one or more of the groups Ri -Rio» X and Y in a resulting compound of formula 1 into another 
40 group Ri -Rio. X and Y with the meanings mentioned In Claim 1 . 

0. Pharmaceutical composition which comprise at least one compound as claimed In Claim 1 as the 
active substance. 

10. A method of preparing pharmaceutical compositions having opiate-antagonistic activity, character- 
ized In that a compound as claimed in Claim 1 is brought Into a form suitable for administration. ' 
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